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The data in this article are associated with the research article
‘Agricultural area losses and pollinator mismatch due to climate
changes endanger passion fruit production in the Neotropics’
(A.D. Bezerra et al. 2019).
The data consists of the occurrence points, AUC scores models,
presence and absence and co-occurrence maps of the passion fruit
(Passiflora edulis) crop and its pollinators, Xylocopa bees (Xylocopa
frontalis and Xylocopa grisescens), in current and future scenarios
(RPC 4.5 and 8.5, in the years 2060 and 2080) in the Neotropics.
Data was obtained though literature review (articles, systematic
surveys, dissertation and thesis), as well as systematic searches in
entomological collections available in data portals provided by the
SpeciesLink and Global Biodiversity Information Facility e GIBF, and
analyses by the MaxEnt algorithm and binary transformation.
Occurrence error points that did not represent the actual spatial
distribution of the species were removed to obtain the current
occurrence points and data analyses proved good performance of
models for all prediction scenarios. The data-generated maps of
pollinators and crop occurrence and co-occurrence also show howj.agsy.2018.12.002.
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The data on records of occurrence points for the passion fruit pollinators, Xylocopa bees (X. frontalis
and X. grisescens), were obtained through literature review, systematic surveys, articles, dissertations
and theses, as well as any information available in data portals provided by the SpeciesLink and Global
Biodiversity Information Facility e GIBF and the centroids of 1195 Brazilian counties where passion fruit
has been grown for the past ten years (see spreadsheet in supplementary material). After removing
duplicated data, incomplete information or incorrect coordinates, these data showed the actual
occurrence points of Xylocopa bees and the passion fruit crop in the Neotropics (Fig. 1, Fig. 2 and Fig. 3).
To the spatial distribution modelling, 19 layers of each scenario from WorldClim was used in our an-
alyses, each layer having a spatial resolution of 2.5 arcminutes (Cells with size ~4.5 km resolution at the
equator). The spatial distribution modelling analyses of all three species produced AUC scores close to
1.0 indicating good performances of the models’ prediction (Table 1). More information about the
importance of bioclimatic variables is available in Ref. [1]. The maps of species occurrence and co-
occurrence indicate relevant effects of climate change in species shift, potential area losses and
crop-pollinator mismatch in the future scenarios (Figs. 4e9) (see Fig. 6) (see Fig. 7) (see Fig. 8) (see
Fig. 5).
Fig. 1. Occurrence points of Xylocopa frontalis in the Neotropics.
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Fig. 2. Occurrence points of Xylocopa grisescens in the Neotropics.
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Fig. 3. Centroids of 1195 Brazilian counties growing passion fruit.
Table 1
The scores of the Area Under the receiver operating characteristic Curve (AUC) and cutoff (threshold) to Maximum Entropy
(MaxEnt) for each species Xylocopa frontalis and Xylocopa grisescens and passion fruit (Passiflora edulis Sims f. flavicarpa).
Scenarios Species
Xylocopa frontalis Xylocopa grisescens Passiflora edulis
Current AUC 0.9245 0.9475 0.9218
Cutoff 0.4235 0.2579 0.1957
RCP 4.5 (2060) AUC 0.9111 0.9614 0.8981
Cutoff 0.3864 0.1433 0.2834
RCP 4.5 (2080) AUC 0.9222 0.9425 0.9172
Cutoff 0.2865 0.2016 0.2995
RCP 8.5 (2060) AUC 0.9222 0.9621 0.9024
Cutoff 0.5355 0.1756 0.2566
RCP 8.5 (2080) AUC 0.9122 0.9689 0.9124
Cutoff 0.4824 0.2189 0.4043
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2.1. Biotic and climate data
Data on sampling points of the most common pollinators of passion fruit flowers in Central and
South Americas, the carpenter bee species X. frontalis Oliver, 1789 and X. grisescens Lepeletier, 1841
were analyzed for the occurrence and absence of these bee species in the Neotropical region [2e4].
Records of occurrence points for both bee species were obtained through literature reviews, as well
as systematic searches in entomological collections available in data portals such as the Specieslink andFig. 4. The presence and absence maps in the current, moderate (RCP 4.5) and pessimistic (RCP 8.5) scenarios in years 2060 and 2080,
showing the spatial distribution area of Xylocopa frontalis in the Neotropics. In the futures pessimistic scenarios the range of species
presence area reduced 47.95% (RCP 8.5, 2060) and 29.03% (RCP 8.5, 2080). In moderate scenarios the area which this species will
change range show an increment up to 59.70%. The potential lost area for X. frontalis is estimated between 15.48% and 57.71% in the
future scenarios.
Fig. 5. The presence and absence maps in the current, moderate (RCP 4.5) and pessimistic (RCP 8.5) scenarios in years 2060 and
2080 show the spatial distribution area of Xylocopa grisescens in the Neotropics. In the futures scenarios, the potential lost area for
this species is estimated in 15.41% (RCP 4.5, 2060) and 27.81% (RCP 4.5, 2080), in moderate scenarios and 23.52% (RCP 8.5, 2060) and
35.32% (RCP 8.5, 2080) in pessimistic scenarios. In moderate scenarios the area which this species will change range show an
increment up to 115.02%.
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Fig. 6. The presence and absence maps in the current, moderate (RCP 4.5) and pessimistic (RCP 8.5) scenarios in years 2060 and
2080 show the suitable area for growing passion fruit (Passiflora edulis Sims f. flavicarpa) in the Neotropics. All models show that
climate change will be jeopardizing passion fruit crop due to the future climatic conditions, which will reduce the suitable cropping
areas of passion fruit orchards. When comparing the current scenarios with the futures scenarios for 2060 and 2080 the suitable
areas for the passion fruit crop will be reduced in all scenarios, mainly in the pessimistic one (RCP 8.5; 2080) with reductions up to
63.67%%. The potential area losses for cropping passion fruit may be between 42.90% and 64.86%.
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Fig. 7. The overlapping map of Xylocopa bees in the Neotropics, showing the spatial distribution range in the current, moderate (RCP
4.5) and pessimistic (RCP 8.5) scenarios in years 2060 and 2080. X. frontalis potential occurrence area: Current scenario ¼ 761,755.5
km2; RCP 4.5 (2060) scenario ¼ 1,216,566.0 km2, RCP 4.5 (2080) scenario ¼ 396,499.5 km2; RCP 8.5 (2060) scenario ¼ 396,499.5
km2; RCP 8.5 (2080) scenario ¼ 540,616.5 km2; X. grisescens potential occurrence area: Current scenario ¼ 410,148.0 km2; RCP 4.5
(2060) scenario ¼ 881,883.0 km2; RCP 4.5 (2080) scenario ¼ 580,590.0 km2; RCP 8.5 (2060) scenario ¼ 597,145.5 km2; RCP 8.5 (2080)
scenario ¼ 493,533.0 km2. Legends: 0 e no species occurrence area; 1 e one species occurrence area; 2- two species occurrence area.
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Fig. 8. The overlapping map of Xylocopa frontalis and passion fruit crop in the Neotropics, showing the suitable area range in the
current, moderate (RCP 4.5) and pessimistic (RCP 8.5) scenarios in year 2060 and 2080. The suitable area for passion fruit crop
potential occurrence: Current scenario ¼ 1,469,151.0 km2; RCP 4.5 (2060) scenario ¼ 895,765.5 km2; RCP 4.5 (2080)
scenario ¼ 765,355.5 km2; RCP 8.5 (2060) scenario ¼ 932,044.5 km2; RCP 8.5 (2080) scenario ¼ 533,700.0 km2; X. frontalis potential
occurrence area: Current scenario ¼ 761,755.5 km2; RCP 4.5 (2060) scenario ¼ 1,216,566.0 km2, RCP 4.5 (2080) scenario ¼ 396,499.5
km2; RCP 8.5 (2060) scenario ¼ 396,499.5 km2; RCP 8.5 (2080) scenario ¼ 540,616.5 km2. Legends: 0 e no species occurrence area; 1
e one species occurrence area; 2- two species occurrence area.
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Fig. 9. The overlapping map of Xylocopa grisescens and passion fruit crop in the Neotropics, showing the suitable area range in the
current, moderate (RCP 4.5) and pessimistic (RCP 8.5) scenarios in year 2060 and 2080. The suitable area for passion fruit crop
potential occurrence: Current scenario ¼ 1,469,151.0 km2; RCP 4.5 (2060) scenario ¼ 895,765.5 km2; RCP 4.5 (2080)
scenario ¼ 765,355.5 km2; RCP 8.5 (2060) scenario ¼ 932,044.5 km2; RCP 8.5 (2080) scenario ¼ 533,700.0 km2; X. grisescens po-
tential occurrence area: Current scenario ¼ 410,148.0 km2; RCP 4.5 (2060) scenario ¼ 881,883.0 km2; RCP 4.5 (2080)
scenario ¼ 580,590.0 km2; RCP 8.5 (2060) scenario ¼ 597,145.5 km2; RCP 8.5 (2080) scenario ¼ 493,533.0 km2. Legends: 0 e no
species occurrence area; 1 e one species occurrence area; 2- two species occurrence area.
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A.D.M. Bezerra et al. / Data in brief 23 (2019) 10380212Global Biodiversity Information Facility e GIBF. The data generated 371 occurrence points to X. frontalis
and 188 occurrence points to X. grisescens (see spreadsheet in supplementary material). Occurrence
points found in duplicated, incomplete information or incorrect coordinates were removed [5], and the
remaining data showed the actual occurrence points of Xylocopa bees in the Neotropics. Passion fruit
coordinate points were obtained in the County Agricultural Production database available from the
Brazilian Institute of Geography and Statistics (IBGE) website. The centroids of 1195 counties where
passion fruit was cultivated in the last ten years were used as the basis to point coordinates [6].
Layers of bioclimatic variable for current and futures scenarios were obtained through Worldclim
[7], each layer having a spatial resolution of 2.5 arc minutes (Cells with size ~4.5 km resolution at the
equator). A total of 19 layers were used in all scenarios. We obtained forecasts for the future climatic
conditions considering the scenarios RCP 4.5 and RCP 8.5 (Representative Concentration Pathways), in
2060 and 2080 developed by Hadley Center Global Environmental Model (HadGEM2-ES)) [8]. Pear-
son's correlation coefficient and Principal Components Analysis (PCA) were used for each pairwise
comparison of the 19 climatic variables to estimate the correlation levels between bioclimatic vari-
ables. The most explanatory variable was selected according to PCA, only when the bioclimatic variable
presented strong correlation (rj0.75j) with two or more variables. The number of bioclimatic vari-
ables left in the models is available in Ref. [1].2.2. Model building and current and future occurrence
The Species Distribution Modelling (SDM) was developed using the package Dismo v.1.1e4 [9], R
language [10]. For this, we used the ecological niche modelling applying the MaxEnt (Maximum en-
tropy) algorithm [11]. The high AUC scores indicated that the model is based on information, if
compared to a random model without information, which the AUC score was 0.50. The AUC scores
(close to 1.0) indicated a good performance of the models (Table 1).
A random set of pseudo-absence data to each species was required to make the current and futures
scenarios maps to the whole study area (Latitude, 32 East to 60 West; Longitude, 24 North to
125 South). We determined the threshold (cutoff) with Dismo v1.1-4 package [9], and with Biomod2
v.3.3e7 package [12] in R language [10], and we perform a binary transformation for each models, the
current and future scenario of each map was compared. We also compared the passion fruit map
scenarios with X. frontalis and X. grisescens. It was possible to show the suitable areas for each species in
the current scenario and the changes in the spatial distribution range of the species in the future
scenarios, as well as the overlap area suitable for crop and for the bee species.Acknowledgements
Breno M. Freitas thanks CNPq e National Council for Scientific and Technological Development,
Brasília e Brazil for the Productivity in Research sponsorship (#308948/2016-5). This study was
financed in part by the Coordenaç~ao de Aperfeiçoamento de Pessoal de Nível Superior e Brasil (CAPES)
e Finance Code 001. Guy Smagghe also thanks the Special Research Fund of the Ghent University and
the Research Foundation - Flanders (FWO-Vlaanderen) in supporting his research with pollinators. The
authors thank all researchers that provided the data and databases, especially SpeciesLink and GBIF e
Global Biodiversity Information Facility.
Transparency document
Transparency document associated with this article can be found in the online version a https://doi.
org/10.1016/j.dib.2019.103802.
Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.dib.2019.103802.
A.D.M. Bezerra et al. / Data in brief 23 (2019) 103802 13References
[1] A.D. Bezerra, A.J.S. Pacheco Filho, I.G.A. Bomfim, G. Smagghe, B.M. Freitas, Agricultural area loss and pollinator mismatch
due to climate changes endanger passion fruit production in the Neotropics, Agric. Syst. 169 (2019) 49e57.
[2] B.M. Freitas, J.H. Oliveira-Filho, Ninhos racionais para mamangava (Xylocopa frontalis) na polinizaç~ao do maracuja-amarelo
(Passiflora edulis), Ciência Rural. 33 (6) (2003) 1135e1139.
[3] K.M.M.D. Siqueira, L.H.P. Kiill, C.F. Martins, I.B. Lemos, S.P. Monteiro, E.D.A. Feitoza, Ecology of pollination of the yellow
passion fruit (Passiflora edulis sims f. flavicarpa deg.), in the region of S~ao Francisco Valley, Rev. Bras. Frutic. 31 (1) (2009)
1e12.
[4] M. Yamamoto, C.I. Silva, S.C. Augusto, A.A.A. Barbosa, P.E. Oliveira, The role of bee diversity in pollination and fruit set of
yellow passion fruit (Passiflora edulis forma flavicarpa, Passifloraceae) crop in Central Brazil, Apidologie 43 (5) (2012)
515e526.
[5] C. Polce, M.P. Garratt, M. Termansen, J. Ramirez-Villegas, A.J. Challinor, M.G. Lappage, K.E. Somerwill, Climate-driven spatial
mismatches between British orchards and their pollinators: increased risks of pollination deficits, Glob. Chang. Biol. 20 (9)
(2014) 2815e2828.
[6] IBGE, Brazilian Institute of Geography and Statistic, Produç~ao Agrícola Municipal, 2016 Data 2017, 2017. http://www.sidra.
ibge.gov.br/bda/tabela/listabl.asp?c¼106&z¼t&o¼11 (Accessed 28 November 2017).
[7] R.J. Hijmans, S.E. Cameron, J.L. Parra, P.G. Jones, A. Jarvis, Very high resolution interpolated climate surfaces for global land
areas, Int. J. Climatol. 25 (15) (2005) 1965e1978.
[8] IPCC, in: T.F.D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex, P.M. Midgley (Eds.), Climate
Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the Inter-
governmental Panel on Climate Change Stocker, Cambridge University Press, Cambridge, United Kingdom and New York,
NY, USA, 2013, p. 1535. https://doi.org/10.1017/CBO9781107415324.
[9] R.J. Hijmans, S. Phillips, J. Leathwick, J. Elith, Dismo: Species Distribution Modeling. R Package Version 1.1-1, 2016. https://
CRAN.R-project.org/package¼dismo.
[10] R Development Core Team, R: A Language and Environment for Statistical Computing, R Foundation for Statistical
Computing, Vienna, 2016.
[11] S.J. Phillips, R.P. Anderson, R.E. Schapire, Maximum entropy modeling of species geographic distributions, Ecol. Model. 190
(2006) 231e259.
[12] W. Thuiller, D. Georges, R. Engler, Biomod2: Ensemble Platform for Species Distribution Modeling. R Package Version 3.3-7,
2014. Available from: http://CRAN.R-project.org/package¼biomod2.
